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 FIGURE 6.  GRP78 (BiP) and protein disulfide isomerase as putative N-end rule substrates.  
A, Arginylation assay, with 3H-Arg, mouse embryo extracts, and 1-D SDS-PAGE, followed by 
fluorography.  Lane 1, with extract from E12.5 ATE1-/- embryos, lacking R-transferases.  Lane 2, same 
but with +/+ embryos.  Lane 3, same as lane 1 but with purified ATE11B7A added to the ATE1-/- extract.  
Lane 4, same but with purified ATE11B7B.  Lane 5, same but with purified ATE11A7A.  (Note a much lower 
activity of ATE11B7B, in agreement with the results of assays in Fig. 3A, B).  B, Arginylation assay, with 
3H-Arg, +/+ embryo extract (with endogenous R-transferases) and 2-D electrophoretic analysis, followed 
by fluorography.  C, same but with E12.5 ATE1-/- embryos and ATE11B7A.  D, same but with ATE11A7A.  
Molecular masses of marker proteins (not shown) are indicated.  Three circled protein spots in D indicate, 
from the top circle down, an unknown protein, GRP78, and PDI, respectively.  The latter proteins were 
identified by mass spectrometry (see the main text).  Other, also readily observable, differences between 
2-D patterns with +/+ embryos (B) versus ATE1-/- embryos (C), and between ATE11B7A (C) versus 
ATE11A7A (D) remain to be addressed, and are unmarked. 
 
 Supplemental FIGURE S1.  Detection and cloning of ATE1 cDNAs containing the alternative 
exons 1A and 1B.  A, 1A/1B-containing full-length ATE1 cDNAs produced using RT-PCR with total 
mRNA from mouse brain.  See Experimental Procedures for details, the names of primers, and their 
sequences.  Lane 1, DNA markers, with their sizes indicated on the left.  Lane 2, the band of amplified 
cDNAs (1,548 bp) encoding ATE11A7A and ATE11A7B.  Lane 3, the band of cDNAs (1,527 bp) encoding 
ATE11B7A and ATE11B7B.  B, same as in A but with total mRNA from mouse testis and an additional 
primer, 7Bcr, to detect transcripts containing both exons 7A and 7B (see the main text).  Lane 1, DNA 
markers.  Lane 2, amplified cDNAs (1,548 bp and 1,677 bp) encoding ATE11B7B and ATE11B7AB.  Lane 3, 
amplified cDNAs ( 936 bp and 1,065 bp) encoding N-terminal regions of ATE11B7B and ATE11B7AB.  Lane 
4, amplified cDNAs (1,527 bp and 1,656 bp) encoding ATE11A7A and ATE11A7AB.  Lane 5, amplified 
cDNAs (915 bp and 1,044 bp) encoding N-terminal regions of ATE11A7B and ATE11A7AB. 
 
 Supplemental FIGURE S2.  CpG island of mouse ATE1 and genomic DNA sequence in its 
vicinity, including exon 1A.  A, a diagram of (G+C)-content of genomic DNA (~30 kb) encompassing 
the 5’ region of ATE1 reveals a CpG island between the alternative exons 1A and 1B.  Positions of the 
first nine ATE1 exons (1A through 7B) are shown below the (G+C) pattern (the same diagram as in Fig. 4 
of the main text).  The first nucleotide of the (deduced) first codon of ATE1 exon 1B is denoted as +1.  B, 
genomic DNA sequence from -2083 bp upstream to +413 bp downstream of exon 1B.  The exons 1A and 
1B of ATE1 are shown in bold/underlined, with the corresponding (deduced) amino acid sequences 
below.  The 192 bp fragment that exhibits bidirectional promoter activity is shown in bold/italicized.  
DNA sequence of the probe used for Northern analysis (Fig. 4C and the main text) is shown in bold.  
CpG dinucleotides are indicated by asterisks. 
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Primer:  
1 32 4 5
2,036 bp
1,636 bp
1,018 bp
B
7Bcr        
                 1Af        
XhoIATEC1        
                 1Bf         
GGGATTCCAGCACAGTGGAGCCTGGGGGGCGGGGGGGGGGGAGGTCCAGAGTTCTAGGTCATCTAGGTTCATTAACAG
TTGAAAAATAAGTTTGTTCACCGGCAGGAGAGGTGGTGGCTCAGTGGTTAAGAGCACTTGATGATCTTGCAGAAGACA
CAGAGTTTGGTTCCCAGCATCATATTTGATGTTGAAAGACCCACAAAGTGAGGACTCCCCCACGTTCTGACTCAGGAG
AGGCGACACCCCAAATCACTCACAAGAAACGGCCTTGATGCAAACCGCAAGAGGACTTTTTATTCCAGGCGTGCTCTG
GGGCCCAGTACACCACGCAGGGGTAGAGGACCACGGACCACGAGTGCAGAATTGGGACAGCTTTTATGGGGTTACAAC
AAAGCCTGCGTTTCGCAAACCAATCATTTCATAGCATCAAGACCCCACGCAGTTCTTTCAGTGTGTAATCTTTCCTTC
CATTGTGCAAGCACTTTACAGTTGCTAGATAAGCAGTTAGTCAGCTCCTCTCCTCCTGTTATCTTACTAGGCCAGGAT
CACGTATTCAAGGGTCTGTCTTAATGCTCTTTCACCTAGTTCCATACAGGAAGCGGGCCCTGGAACAGCACGGAAGTG
TGACCTTTTACCTGTATACTGGCAGGGAGCAGGGTCTGGAATTTGTGGTATTTAGGGCTTCTTAGGAGGCTGGAGTTG
AGGCTGTATTTTTCCATCCTTTCAATCTTACATGAGTGGCTCAGAATTGTCTGCCCGTCAAGGTTTCAGGGTCTACAA
TGCCTTCTGGATGCCTCCAGCATTGGATGAAGGTTGTACACATATCTACTTGCAGGCTAAACACCCACAAACATAATT
AAAAAAAAAAGTTTCCTGATTGCACTTTCTAGACACTGCAAAAAGGAATTCACCATATTGTCGACTATGGAAATTATG
CCAGACAGACTTAAACATCTGTGTACGCAGAGGAGAAAGCTAAGGAATATTATCTTGGTAGGAGCATGCCTTTATTTT
TACACTTTGCCTCACAACCTCATTCCCTAAAACACGTTCTTTGCAAATTGGAGACCCATGGAGTGAATTCAGATTATG
TAAATGTTCAGCCTGAAGAGTTAAAAATTCTTTTTGAGTGATATTTAAAACTCCCTTTAAAAGAGGAAAGTGTCGCTT
CGTCATTGGACATTCCGCTCTAGCAGAGTTGTTTGGATTCTAGATCCCTCTCTATCAAGCCAGCTCCGGCTCCTCGTT
CCTCACAGGTGGTCAGGCGCAGAACTCGAGGTTAACCTTCAACTACAGAGCGCAAATGACCGGGTGAATCCCAACCTG
GAGCCTCAGTTTCCCTATCTGTAAAGCGGGCTGAGAGATCGCGTCAGTGACAAGGACTGCTGTTGACTGGACAAGTAA
CCTGCTGGCCACTAAACACTGGGTTCCGAGACGCACCCCTGCAACCCAGGCTGGCGGCCAGTGGCCTGACCGGGGATC
GGCGGAGAGCCGCGAACCCGGCAACCCCCGCGCTCTCGGCCCTTCCCCGAGGTTCCCCGCGCTGAGAGGCGTGGCCGC
TCCTCAAGCCCACAGCGGCGGCCATGGCCTCGGTGGTGGAATACAAGGGCCTGAAGGCCGGCTACTACTGCGGCTACT
GCGAGTCCAGGGAGGGCAAGACGTCGTGTGGTGAGTGTCCCGCCGTCCAGGTCGCCTTTACCGGCTTCAGCCAGGCTC
TCGCTACGTCCTGGCAGGCCTGCCGCGCGGGTTGAGGCCGTTGGTCACCCGACTCCAGCTTCCCGGTCCCATTGGTCT
CTCCTCAGCCGGCTTCCTTTCCATCCCGGTCTTCCCGCCCTCGCCCTCCCTAGGGGGTAGCCGCCCCTCACAGAGGAG
GAACGGAACTAGCGGACGGCTGCCCGCAGTCAACATGGCGCGGGCGGCGTCAGTGACGTAGGGCGTCCGGTCCTTCCA
GCCCGGGAGCACTCGAGTGGCTTCGCGCGATCTTCGGAGGCGCGCGCGTTGCATTGTGGGGTGGTGGAGGCGAAGGCG
GCGGTAGCGGCGGCTGCGTAGGACTGGGTGGCGCAGCGGCGGCGGGGTCGCGGACATGGCTTCTTGGAGCGCGCCTTC
ACCTAGCCTTGTAGAGTATTTTGAGGGCCAGACCTCCTTCCAGTGTGGCTACTGCAAGAACAAGTTGGGCAGTCGCTC
CTATGGTGAGCGAGCTCGGCCGGCGGGCGTGTGCTTCGGGCTCTGTGAGGGTCTTGGGTGGCCGCAGCCTGGGGGAGC
GTCGTGAAGAGCCGGGTGTCCTCCACCCTTGCTCCCTCAGCGGCTGCTCTGGGAGACGGGAAGGGAGATGGGGAGGCT
CCTGGGAGCTGACGGCCGCCCTGCATCCATCCCCGCGGCAGCCGAGGCCCCCTGCTGCATGTGTAGAGGGGCGTGTGC
GTGCACACCTGTTCGCTGTCATTTTGGAGAAAGTGTCTGGGAGAACGTACTGGAAACCGAGATCGGCTTGATATTTTG
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Supplemental Fig. S2, Hu et al. (revised)
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